Rb2MnXCrl-,C14
is a random quasitwo-dimensional magnetic system with competing exchange interactions and competing anisotropies leading to disorder and frustration effects. For intermediate concentrations x r 0.5, Rb2MnXCrl-,Cl4 shows spin glass behaviour. For concentrations x > 0.6, the systems exhibits random antiferromagnetic behaviour, and for z < 0.4 random ferromagnetic behaviour. For all these cases, there is no well defined ground state. Of particular interest are the magnetic excitations in this system. Numerical calculations, using the equation-ofmotion method [I] have been performed for x = 0.70, 0.59, 0.25. Samples of RbaMn,Crl-,C4 with these concentrations have previously been investigated by inelastic neutron scattering [2] .
For calculating the excitations with the equation-ofmotion method we have assumed the Hamiltonian to be of the Heisenberg form.
Were J j k are the exchange constants with values known from experiments 121 and SJ the spins (j = 1, ..., N ) .
The ground state was calculated for a 40 x 40 spin array with a statistical distribution of Mn and Cr ions on the lattice sites according to the concentration under consideration. Classical equilibrium spin configurations were obtained [3] by successively rotating the spins into the directions of their local fields until the total energy stabilizes to 1 part in 100 million.
For the calculation of the excitations, we consider the spin operators with the quantisation axes (z-axis) in the directions of the equilibrium spin orientations introducing thus a local Cartesian coordinate system for each ion. Then linearized equations of motion for the spin operators are derived by treating deviations of the spin operators from the classical equilibrium orientations as small quantities. Essentially, what is done is to make Holstein-Primakoff expansions in the local coordinate system. By expressing the spin-spin correlation function in the form of a Green's function, the dynamic structure factor can be calculated on the basis of the microscopic properties of the Hamiltonian of our mixed systems. The operator equations of motion are used t o obtain equations of motion for the Green's functions which are then integrated numerically. The dynamic structure factor can then be expressed as a linear combination of the Fourier transform of the time dependent Green's functions. For all three samples (x = 0.25, 0.59, 0.70) the experimentally determined excitation spectrum shows spin wave branches which are almost the same as for the pure end members and, in coexistence with them in the same frequency range, dispersionless cluster modes. The reason for this behaviour are disorderinduced frustration effects which can be visualized already from the ground state. Figure l shows an example of a calculated ground state (10 x 10 array, ferromagnetic sample, x = 0.25). It is evident, there are regions with well defined ferromagnetic order and areas with highly disordered spins (bottom side in Fig. 1 ). This disordered area which is decoupled from the ordered regions is the source of the dispersionless modes whereas the wave-like magnon is based on the ordered region.
In figure 2 the calculated dynamical structure factor (also for 2 = 0.25 and for several reduced wavevectors q) is ploti,ed versus the energy. For each wavevector, we have extracted the peaks and shoulders (see arrows in Fig. 2) as the center frequencies of the various excitations. For comparison, these data are shown as crosses within the experimentally determined dispersion relations (dots).
Within the experimental errors, there is a fairly good agreement of the calculated points with the experimental data. Both theory and experiment give dispersionless modes in coexistence with a ferromagnetic spin wave branch, of nearly the same dispersion as in pure Rbz CrClr .
For the antiferromagnetic and spin glass samples the correspondence between theory and experiment is similar.
Hence, we may conclude that the experimentally observed excitation spectrum can be calculated numerically from a harmonic model and that both the spin waves ancl the cluster modes are liner excitations. 
